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What is Citizen Science?

Also called Citizen Participatory Research

It is a partnership in which public participants
are involved in a scientific endeavor.

Partnerships can occur between:

= 3 university and a watershed group (e-Bird: Cornell and bird counts)
= 3 watershed group and its community (SYRCL and Nat. park closure)
= a scientific institute and its community (SSI and breast cancer study)
= 3 government agency and a watershed group (Safe to Swim).
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2002 303(d) Listed Water Bodies and some Local Watershed Groups

Trity Rwver Group CRMP
Pt Rrver Watershod Abanco.

Avcata Cresks Clb

‘Salmon Forever McCloud River CRMP.

Sacramento Rrver Watershed Program
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Frends of e Eel Ruer
Wi Group

Foatoa RerCRUP
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Mavarro Ruor Watershee Larsiowners Group.
Frends of e Garcla River
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Friends of Copeland Creek

Rusaan Rorkeoper Norh Sacramento Urban Crests League

IESZ\CW Rovr Wistorshod Grovp.
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Uppar Putsh Croek Stowardshp
Frlends of Calabazas Creek
Friends of Nag River

Potakima River Koeper Mono Laks Commses
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Friends of Corte Maxtera Croek
Friends of Fve Cresks.
Fiieecs of San Lesadko Cresk

Fiiends of SanFrancsqubo Croek Fiends ofthe Souh Fork Kings

Aaimoda Creek Aance.
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Save the San Loreran
Fends of e Santa Clara River
Socuel Croek Watarshod Group

Monterey Bay Snagshot Montces
Montarey Bay National Marine Sasctuary

Carmel Rver Watershed Counct

Coastal Watershed Councd

Morra Bay Vountser Mengarng Program

5 o ¢
" 3y
Ut 4 L T
Colgrado River
Frenss of the Vertira River . ¥
‘Santa Barbiara Channel Keeper AR Y 4
Veraon S D B PR
i
[T S—
g et S
[T y———
St Calor e ks
[ Reoons Bows sounsares Sosa Chica Comsarancy

‘Orange County CoastKoeper

>

2002 303(d) Isted rivers
- 2002 303(d) bsted lakes, estuaries and wetiands,
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(Ciizen Watershed Montors of Orange County
Imperial Farm Buroau
San Diego Stream Team

San Diego BayKeepers

There are over 200 watershed groups in California,
SO many opportunities for partnerships



Beneﬁts of Partnerlng W|th Watershed Groups
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' 2 Improve scientific research by
geftlng different types of knowledge .
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Monitoring- Stormwater, First Flush, BMP
Assessment, Benthic Macroinvertebrate and Algae
Bioassessments, TMDLs, Stormwater, 303(d)
listings, Secchi Dip-In

Education —public & charter schools STEM, Safe to Swim
Fish contamination, trash

Restoration - native vegetation,
salmon, Brownfields mining

Community Health - mining
contaminants, E. coli, Safe to Eat







eams Institute History

e Started in 1996 as Friends of Deer Creek by a group
of concerned local citizens and property owners,
when Nevada City was replacing the historic Pine
Street Bridge.

Focus on scientific investigation and methods, to find
solutions to Deer Creek's problems.
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Deer Creek Watershed
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Community-based Participatory Research

Sierra Streams Institute is working with local citizens to improve:

\/
*

** environmental health of ecosystems
** human health of community members

7

¢ science/public health education




Providence Mine — Then...

Photo 50. Providence Mine, Nevada City District. This 1893 view of the mine, in Nevada County, looks southeast. The Champion mine is ot
left, Deer Creek in the foreground.
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Cleanup includes traditional dig and haul and innovative methods such as:
Phytoremediation and addition of fish bone meal.
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Why monitor? E. coli contamination

E. coli Samples at Friends of Deer Creek
Monitoring Sites (2005 - 2008)
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Pioneer Park Restoration

N 34
i,
X y

e - Summer 200

** Removed invasive plant species, replanted with natives

¢ Added boulders and shifted bridge to change hydrology,
reduce sedimentation

¢ Successful at getting City of Nevada City to follow BMP’s




Pioneer Park Restoration- BMI

After

Before

p=0.03
A= 0.02

Axis 1




Indicator Species Analysis

(Dufrene and Legendre 1997)

Group 1 (Before Restoration)

Trichoptera, Polycentropodidae:
Indicator Value=32.1, p=0.21
Filterer-Collector, Tolerance Value=6

Group 2 (After Restoration)

Megaloptera, Corydalidae:

Indicator Value=37.5, p=0.2
Predator, Tolerance Value=0

Plecoptera, Pteronarcyidae:
Indicator Value= 40, p=0.17
Shredder, Tolerance Value =0

troutnut.com
| .




Summary

- Restoration work is improving conditions for BMI
communities

- BMI are good indicators of ecosystem health

- Results show volunteers & community how
successful their work has been




Lake Wildwood Wastewater Treatment
Plant Upgrade

e Government mandate in June 2007

* Upgrade to fully denitrify wastewater, produce more
consistent, contained flows

* Reduced NO3 from u=1.085 mg/L to 0.67 mg/L(SEio.ls, 2= -440.5, p= 0.03)
* Reduced water temperature from p= 18.5°C to 15.9°C

(SE + 1.24, t= 2.16, p= 0.04)




LWW Upgrade- BMI Communities

After

Before

o= 0.057 Axis 1

A= 0.006

Indicator Species Analysis
(Dufrene and Legendre 1997)

Group 1 (Before Upgrade)

None!

Group 2 (After Upgrade)
Diptera, Tipulidae:
Indicator Value= 30.2, p= 0.05
Shredder
Tolerance Value= 3



Mediations:

efaugmentahon at 3 sites downstream of Wlldw%i
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~ * |nvasive species removal and native riparian re-vegetations
Landowner outreach about Best -




Scientist led

Biological Field Sampling
and Monitoring

Laboratory Experiences

Science Career Panels

Student written Field
Guides

Native plant Restoration




Order Summary
Match your sample to the images and descriptions below.

COLEOPTERA COLEOPTERA Adults
Chapter 1 Chapter 1
- I ¥ * - N

=7

a b. c d
«+ Segmented legs « Hard, oval shaped « Soft, fleshy body with « 1 setof wingpads
« Leathery plates on prolegs « Segmented legs with 1
entire » Maxillary palps and claw on each
antenna extending « 2or3tails
from head
HEMIPTERA HEMIPTERA Adults
Chapter 4
mrﬁg
\
& h. ,
« Prominent head + Body slightly flattened
« Short, stubby thoracic with big mouthparts
legs fused to body + Segmented legs, vari-
e 2 « Prolegs on abdomen ous tails and append-
« Head prominent with  « Ends of wings ages
large eyes membranous

Wingpads
« Segmented legs

« 2 pairs of wingpads

Long antennae

j-

« Large head wit 2 long, thin tails k
segmented antenna, 2pairsofwingpads " ppoy e in g case
Targe eyes _ entedlegswith | oot 2 0 legs
. Zengmemed legs with 2 2 claws « 2 hooks on prolegs on
. Ab:ll:men ends in end ofabdomen
short spikes or flat,
thin gills

n. With 4 or more pairs
of jointed legs

a. McCormick; b. CDFG ABL; c. McCormick; d. Cutter, L.; e-f. Elder; g. McCormick;
h. Elder; i. McCormick; j. Elder; k-I1. McCormick; m-n. Elder

Xviii

Common Name:

Order: Odonata

Suborder: Zygoptera
ily: COENAGRIONIDAE
# Genera/Species: NA: 14 gen, 116 spp; CA: 8 gen

Narrow-winged or Pond Damselflies

Taxonomic Characteristics:

« Body length 13-25 mm

« All segments of antennae about the same
length (b)

« Labium (lower lip) stout and somewhat
trapezoidal without medial notch (d)

« 3inflated, leaf-like gills similar in length,
ending in a point, and with small, highly
I(Jran)ched veins joining main vein diagonally|

a,C

Biological Information:

Coenagrionidae are the largest family of
damselflies in North America. Most prefer
the slow, quiet water of ponds and stream
edges where the larvae dimb on vegetation or
sprawl on soft bottom sediment, while a few
species favor pool or riffle areas in streams or
rivers.

[
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e. Argia lugens, tzml view
a-b. McCormick; c. Elder; d-e. MoCormick

Taxa Tips! Easily identified by ruling out other families. Calopterygidae have large basal antennal
ments that are longer than all the others combined, and Lestidae have an extremely long, narrow

ium.

Notes:







